Interconversion of two distinct states of active CF0-CF1 (chloroplast ATPase complex) in chloroplasts.
Chloroplast ATPase complex is activated by illumination in the presence or absence of dithiothreitol. ATPase complex which has been activated without dithiothreitol catalyzes ATP hydrolysis which is insensitive to stimulation by NH4Cl and is highly sensitive to medium pH. Addition of dithiothreitol during illumination results in an increase in the stimulating effect of NH4Cl on ATP hydrolysis and a decrease in pH sensitivity of ATP hydrolysis. With increasing time in the dark, the ability of NH4Cl to stimulate ATP hydrolysis decreases and the effect of pH on the ATP hydrolysis increases. The onset of resistance to NH4Cl stimulation and the increase in sensitivity to pH are accelerated by ADP and the acceleration is inhibited by Pi. ATP hydrolysis restores NH4Cl sensitivity and renders the activity more resistant to pH. These results suggest that active chloroplast ATPase complex converts its state reversibly from the NH4Cl-insensitive and highly pH-sensitive one to the NH4Cl-sensitive and relatively pH-insensitive one. The conversion from the former to the latter requires both sulfhydryl compound and energy.